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Article Info Abstract

Energy is an indispensable component of modern society and civic life, playing a
fundamental role in the industrial economy. However, the extensive use of fossil fuels has
led to a significant increase in greenhouse gas (GHG) emissions, resulting in adverse
climate change impacts. The agricultural sector, being one of the largest contributors to
GHG emissions, holds particular importance in addressing this issue. One of the most
effective strategies to mitigate GHG emissions is transitioning from fossil fuels to
renewable energy sources. Given the significance of this transition, this study aims to
conduct an economic analysis of the development and utilization of renewable energy in
the agricultural sector of Kurdistan Province. The research participants consisted of
experts from Kurdistan Province, selected through the snowball sampling method. Data
were collected using semi-structured interviews, which continued until theoretical
saturation was achieved (after 15 interviews). The collected data were analyzed using
qualitative content analysis in MAXQDA software. The findings revealed that economic
factors had the most significant influence on the development and use of renewable
energy, accounting for 42.86% of the impact. Within this category, 10 key indicators were
identified, including high initial costs, low farmer income, and other economic challenges.
Additionally, the study identified economic obstacles to renewable energy development,
including 10 indicators related to the national energy sector and 14 indicators specific to
the provincial energy sector. Finally, the study proposed economic solutions for promoting
renewable energy in the agricultural sector, encompassing 8 core strategies. These include
financial support, investment in education and awareness campaigns, reallocating
subsidies from fossil fuels to renewable energy, implementing incentive-based and
regulatory economic policies, expanding specialized financial and credit institutions,
providing equipment-based facilities, and establishing renewable energy networks with
financial participation from farmers.
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Extended Abstract

Introduction

Energy is an indispensable component of
modern society and civic life, playing a
fundamental role in the industrial economy.
However, the extensive use of fossil fuels has
led to a significant increase in greenhouse gas
(GHG) emissions, resulting in adverse climate
change impacts. The agricultural sector, being
one of the largest contributors to GHG
emissions, holds particular importance in
addressing this issue. One of the most
effective  strategies to mitigate GHG
emissions is transitioning from fossil fuels to
renewable energy sources.

Methodology

This research is applied in purpose,
descriptive-analytical in data collection, and
qualitative in nature. Data were collected
through semi-structured individual interviews,
conducted according to a research protocol.
The protocol consists of two main parts: the
first  part addresses  the  technical
characteristics of the interview, including its
format, participant selection, interviewee
characteristics (such as interview method,
timing, education level, age, job, work
experience, and factors influencing the
interview), and other relevant details.

The interviews began with key questions,
such as:

« How familiar are you with renewable
energy and its types?

« What are the various factors (technical,
economic, environmental, etc.) that
influence the selection and use of renewable
energy?

Based on the responses, follow-up sub-
questions were asked to gather more detailed
information. The interviews continued until
theoretical saturation was achieved (after 15
interviews). The participants included experts,
subject matter specialists, and key informants
from various departments, selected through
the snowball sampling method based on their
educational  relevance and  specialized
knowledge or experience in the research
topic. The collected data were analyzed using
qualitative content analysis in MAXQDA
software.

Results and discussion

The research identified five core factors
affecting the development and use of
renewable energy:

1. Economic factors (12 indicators),

2.Education and awareness factors (8
indicators),

3. Infrastructure factors (5 indicators),

4. Technical factors (2 indicators), and

5.Policy and institutional factors (1
indicator).

The economic factor had the most
significant impact, accounting for 42.86% of
the influence. Key economic sub-factors
included high initial costs, low return on
investment, and the low price of fossil energy.
Additionally, the study examined economic
challenges in the national energy sector, such
as subsidies for fossil fuels, easy access to
fossil energy, and low investment in
renewable energy. At the provincial level,
economic challenges included a lack of
financial resources, non-implementation of
renewable energy projects, limited use of
renewable energy, lack of economic
evaluation of indirect energy consumption in
agriculture, and insufficient investor interest
in renewable energy.

Based on these findings, experts proposed
solutions for promoting renewable energy in
the agricultural sector. These solutions
include:

« Financial support,

* Investment in education and awareness
campaigns,

* Reallocating subsidies from fossil fuels to
renewable energy,

* Implementing incentive-based and
regulatory economic policies,

» Expanding specialized financial and credit
institutions,

« Eliminating fossil fuel subsidies,

« Providing equipment-based facilities, and

« Establishing renewable energy networks
with financial participation from farmers.

Conclusion

By identifying the factors influencing the
development and use of renewable energy, as
well as the barriers to its adoption, effective
solutions can be proposed to promote
renewable energy in the region. The findings
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highlight that economic factors are the
predominant  challenge to  advancing
renewable energy. Accordingly, the proposed
solutions can be categorized into two
dimensions: policy and practical.

e Policy Dimension:

It is recommended that the education and
extension sector invest strategically in
organizing educational programs for farmers
through the Agricultural Jihad Organization.
Mass media should also be utilized to raise
awareness among farmers about the benefits
of renewable energy, encouraging more
productive  and  sustainable  practices.
Financial assistance is crucial for farmers to
adopt renewable energy. This can be achieved
by reallocating subsidies from fossil fuels to
renewable energy and providing microcredit
to farmers through specialized financial and
credit institutions.

e Practical Dimension:

The government should focus on providing
equipment and facilities rather than direct
financial assistance to encourage farmers to
adopt renewable energy. This approach aims
to promote sustainability and environmental
stewardship. Additionally, the government
should facilitate the establishment of a
renewable energy network involving farmers
and small-scale green energy producers. This
network would create a collaborative
ecosystem for advancing renewable energy
technologies.
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